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(57)Abstract 

PURPOSE: To realize a laminated ceramic electronic component 
lessened in thickness and enhanced in performance. 
CONSTITUTION: A ceramic-metal laminate 4 composed of 
conductor electrodes 2a and 2b formed through a CVD method, an 
evaporation method, or a sputtering method and ceramic layers 3 
laminated through a CVD method is provided onto an AI203 
substrate 1. Thereafter, the AI203 substrate 1 is selectively 
removed through a dry etching method or the like to leave only the 
ceramic- metal laminate 4. In succession, outer electrodes 5a and 
5b are formed on both the ends of the laminate 4 through dipping, 
and thus a small laminated ceramic capacitor 6 is obtained. 
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(57)Abstract: I ~" I 

PURPOSE: To realize a laminated ceramic electronic 
component lessened in thickness and enhanced in performance. 



CONSTITUTION: A ceramic-metal laminate 4 composed of 
conductor electrodes 2a and 2b formed through a CVD method, 
an evaporation method, or a sputtering method and ceramic 
layers 3 laminated through a CVD method is provided onto an 
AI203 substrate 1. Thereafter, the AI203 substrate 1 is 
selectively removed through a dry etching method or the like to 
leave only the ceramic- metal laminate 4. In succession, outer 
electrodes 5a and 5b are formed on both the ends of the 
laminate 4 through dipping, and thus a small laminated ceramic 
capacitor 6 is obtained. 
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* NOTICES * 



iTPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Laminating ceramic electronic parts characterized by carrying out the laminating of the conductor 
electrode of two or more layers, and the two or more layers ceramic layer formed by the CVD method by 
turns. 

[Claim 2] Laminating ceramic electronic parts according to claim 1 which formed said conductor electrode 
using a CVD method, vacuum deposition, or at least one sort of approaches of the spatters. 
[Claim 3] The manufacture approach of the laminating ceramic electronic parts characterized by removing 
said substrate after carrying out two or more layer laminating of a conductor electrode and the ceramic layer 
by the CVD method by turns on a substrate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] , _ fc 

[Industrial Application] This invention relates to laminating ceramic electronic parts and its manufacture 
approach. Speaking concretely, being related with laminating ceramic electronic parts and its manufacture 
approaches, such as a stacked type ceramic condenser widely used for electronic parts, such as a video tape 
recorder, a laminating varistor, a laminating piezoelectric device, and a multilayered ceramic substrate. 

[0002] ' r . 

[Description of the Prior Art] The manufacture approach of the conventional stacked type ceramic 
condenser is explained (not shown). First, after printing electrode paste (internal electrode), such as a silver 
system paste, and making it dry on the ceramic student sheet cut into bigger predetermined magnitude than a 
component dimension, two or more ceramic student sheets with which this electrode paste was printed are 
made to stick by pressure in piles. Subsequently, this is cut into the magnitude of one element and 
calcinated After baking, as it is made to flow with an internal electrode, electrode paste is applied on the 
surface of a component, this can be burned, an external electrode is formed in the both ends of a component, 
and the chip-like stacked type ceramic condenser is manufactured. 
[0003] 

[Problem(s) to be Solved by the Invention] In recent years, in the field of electronic parts, much more 
micrifying and high-performance-izing of a stacked type ceramic condenser etc. of electronic parts are 
desired with the densification and high integration of an electronic circuitry. Therefore, in a stacked type 
ceramic condenser, in order to micrify without making capacity small, to make thickness of a ceramic layer 
(dielectric layer) as thin as possible is desired. 

[0004] However, when it was going to make thickness of a ceramic layer thin in a laminating ceramic 
condenser like before, there were various problems. First, although it is necessary to make small ceramic 
raw material powder particle size in order to make a ceramic layer thin, there is a limit in micrifying of the 
particle size of ceramic raw material powder. Moreover, if a ceramic layer is made thin, since the thickness 
of an internal electrode is also thin and it is necessary to carry out, in a baking process, it is easy to produce 
an electrode piece in an internal electrode. Furthermore, if a ceramic layer is made thin, short-circuit will 
occur with abnormality growth of the internal electrode at the time of baking, or the problem of pressure- 
proofing falling with the hole generated in the ceramic layer will arise. For this reason, if it was in the 
conventional stacked type ceramic condenser, it was impossible to have made thickness of a ceramic layer 
thinner than several micrometers, and there was a limitation in micrifying and large-capacity-izing of a 
stacked type ceramic condenser. 

[0005] The place which this invention is made in view of the fault of the above-stated conventional 
example, and is made into the purpose is to carry out lamination of the ceramic layer, realizing high 
performance of laminating ceramic electronic parts. 

[° 006 ] , • ♦ - a 

[Means for Solving the Problem] The laminating ceramic electronic parts by this invention are characterized 

by carrying out the laminating of the conductor electrode of two or more layers, and the two or more layers 
ceramic layer formed by the CVD method by turns. 

[0007] Furthermore, the above-mentioned conductor electrode can be formed using a CVD method, vacuum 
deposition, or at least one sort of approaches of the spatters. 

[0008] Moreover, after the manufacture approach of the laminating ceramic electronic parts by this 
invention carries out two or more layer laminating of a conductor electrode and the ceramic layer by the 
CVD method by turns on a substrate, it is characterized by removing said substrate. 
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[0009] 

[Function] If it is in the laminating ceramic electronic parts of this invention, since a ceramic layer is formed 
by the CVD method and the conductor electrode is further formed of a CVD method, vacuum deposition, a 
spatter, etc., the film with both a ceramic layer and a precise conductor electrode is formed, moreover, since 
it does not pass through heating processes, such as baking, it is hard to produce defects, such as an electrode 
piece of a conductor electrode, and short-circuit, and high performance-ization as electronic parts is attained. 

[0010] Furthermore, since a ceramic layer is formed by the CVD method and the conductor electrode is 
formed of a CVD method, vacuum deposition, a spatter, etc., the lamination 1 micrometer or less of a 
ceramic layer or a conductor electrode becomes possible, and micro laminating ceramic electronic parts are 
obtained. 

[001 1] Moreover, if it is in the manufacture approach of the laminating ceramic electronic parts of this 
invention, since the ceramic layer and the conductor electrode are formed on a substrate, a ceramic layer 
ultra-thin as a base material and a conductor electrode can be grown up, and the laminating of the substrate 
can be carried out by turns. And since the substrate is finally removed, laminating ceramic electronic parts 
do not become large with a substrate, and the above micro laminating ceramic electronic parts can be 
manufactured. 
[0012] 

[Example] Drawing 1 (a), (b), (c), and (d) show the manufacture approach of the stacked type ceramic 
condenser by one example of this invention. A front face is the smooth substrate 1 and what is shown in 
drawing 1 (a) is not limited to an insulating substrate by etching etc. that what is necessary is just the 
removable quality of the material alternatively. For example, an alumina substrate etc. can be used. As 
shown on this substrate 1 at drawing 1 (b), the ceramic layer 3 is formed, conductor electrode 2a of the 1st 
layer is formed on it, the ceramic layer 3 is formed on it, conductor electrode 2b of a two-layer eye is 
formed further, the ceramic layer 3 is formed further, and conductor electrode 2a of the 3rd layer is formed 
on it. By repeating such a process, the laminating of conductor electrode 2a, 2b, and every two or more 
layers of the ceramic layers 3 is carried out to the front face of a substrate 1 by turns, and the ceramic-metal 
layered product 4 which consists of two or more layers conductor electrode 2a, 2b, and the two or more 
layers ceramic layer 3 is formed. Here, each ceramic layer 3 is formed by the CVD method, each conductor 
electrode 2a and 2b are formed using one of approaches among a CVD method, vacuum deposition, or a 
spatter, and thickness of each ceramic layer 3 and each conductor electrode 2a, and 2b is set to 1 micrometer 
or less. Moreover, conductor electrode 2a used as an internal electrode and 2b are patternized using the 
mask, and conductor electrode 2a of the oddth layer and conductor electrode 2b of the eventh layer are 
pulled out by turns to the edge of the opposite side. Then, if etching etc. removes a substrate 1 alternatively, 
only the ceramic-metal layered product 4 as shown in drawing 1 (c) will remain. Subsequently, if the 
external electrodes 5a and 5b are formed in both ends by dipping, a spatter, etc., conductor electrode 2a of 
the oddth layer will flow with one external electrode 5a, conductor electrode 2b of the eventh layer will flow 
with external electrode 5b of another side, and the micro laminating ceramic condenser 6 as shown in 
drawing 1 (d) will be manufactured. 

[0013] In addition, although drawing 1 explains one production process, a laminating ceramic condenser can 
be efficiently manufactured by manufacturing two or more elements to coincidence. 

[0014] Below, a concrete example is hung up and explained in order to explain this invention more clearly. 
Example 1 drawing 2 is the outline block diagram of heat CVD system 7 used for manufacture of a stacked 
type ceramic condenser 6. A susceptor for the chamber for CVD in 8 and 9 to set a substrate 1 , The feed 
way of 10O2 gas and 1 1 the feed way of Ar carrier gas, and 12 The bessel of TIP [titanium isopropoxide], 
The bessel of Pb (C2H5)4 and 14 13 The bessel of La (DPM) [DPM=C1 1H1902]3, 15 is the bessel of 2 
(PtC12) (CO) 3, and each bessels 12, 13, 14, and 15 of TIP, Pb (C2H5)4, La (DPM)3, and (PtC12) 2(CO) 3 
are arranged on the feed way 11 of Ar carrier gas at juxtaposition. 

[0015] This 20aluminum3 substrate 1 was set on the susceptor 9 of heat CVD system 7, using 50mm each 
of every direction, and 20aluminum3 substrate with a thickness of 0.2mm as a substrate 1 for manufacturing 
a stacked type ceramic condenser 6. 

[0016] Subsequently, where a susceptor 9 is heated at 600 degrees C, each bulbs 16, 17, and 18 of each 
bessels 12, 13, and 14 of TIP, Pb (C2H5)4, and La (DPM)3 are opened. Each material gas of TIP, Pb 
(C2H5)4, and La (DPM)3 which were evaporated is put on Ar carrier gas. To a chamber 8 Delivery, This 
material gas was made to spray and react to 20aluminum3 substrate 1 with 02 gas, and the PLT thin film 21 
(ceramic layer 3) with a thickness of about 1 micrometer was formed (henceforth a PLT film formation 
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process). 

[0017] Next, set a metal mask on the PLT thin film 21, and where a substrate 1 is heated at 600 degrees C, 
the bulb 19 of the bessel 15 of 2(PtC12) (CO) 3 is opened. (PtC12) 2 (CO) The material gas of 3 is sprayed 
on aluminum203 substrate 1 through the aperture of a metal mask with Ar carrier gas. As shown in drawing 
3 (a) and (b), with a thickness of about 0.5 micrometers Pt film 20a (conductor electrode 2a) was formed in 
the same pattern as the aperture of a metal mask (henceforth the 1st process of Pt film formation). Drawing 
3 (b) is the X section enlarged drawing of drawing 3 (a), the field which gave the slash shows the field 
equivalent to one element, and the figure written down in drawing 3 (b) shows the dimension (unit mm) of 
each part. 

[0018] Subsequently, the PLT film formation process was made to generate about 1 micrometer ot PLT thin 
films 21 again. 

[0019] Next, another metal mask is set on the PLT thin film 21 of the maximum upper layer. Where a 
substrate 1 is heated at 600 degrees C, the bulb 19 of the chamber 15 of 2(PtC12) (CO) 3 is opened. (PtC12) 

2 (CO) The material gas of 3 is sprayed on aluminum203 substrate 1 through the aperture of a metal mask 
with Ar carrier gas. As shown in drawing 4 (a) and (b), with a thickness of about 0.5 micrometers Pt film 
20b (conductor electrode 2b) was formed in the same pattern as the aperture of a metal mask (henceforth the 
2nd process of Pt film formation). Drawing 4 (b) is the Y section enlarged drawing of drawin g (a), the 
field which gave the slash shows the field equivalent to one element, and the figure written down in drawin g 

3 (b) shows the dimension (unit mm). 

[0020] the [ thus, / PLT thin film formation-Pt film formation ] - each process of the 1-PLT thin film 
formation-Pt film formation 2nd was repeated 150 times, finally the PLT film formation process was 
performed, and the ceramic-metal layered product 4 was obtained on 20aluminum3 substrate 1 . 
[0021] Then, after removing 20aluminum3 substrate 1 by the dry etching by the ion beam of corrosive gas, 
along with the broken line C of drawing 3 (b) and drawing 4 (b), the ceramic-metal layered product 4 was 
cut for every component with the dicing saw. Ag paste was attached to the both ends of the ceramic-metal 
layered product 4 which it cut into one element at a time by dipping, it could be burned at 600 degrees C, 
and the external electrodes 5a and 5b were formed. 

[0022] In this way, die length of about 1mm, 0.5mm of****, and the stacked type ceramic condenser 6 with 
a thickness of about 0.45mm were obtained. When the capacity of this stacked type ceramic condenser 6 
was measured, it was 1.1 micro F in value. 

[0023] Using vacuum deposition as the formation approach of the example 2Pt layers 20a and 20b 
(conductor electrode 2a, 2b), other than this, it was alike, therefore die length of about 1mm, 0.5mm of 
****, and the stacked type ceramic condenser 6 with a thickness of about 0.45mm were manufactured like 
the example 1 . When the capacity of this stacked type ceramic condenser 6 was measured, the value of 1 .0 
micro F was acquired. 

[0024] Die length of about 1mm, 0.5mm of****, and the stacked type ceramic condenser 6 with a thickness 
of about 0.45mm were obtained like the example 1, using a spatter as the formation approach of the example 
3Pt layers 20a and 20b (conductor electrode 2a, 2b). When the capacity of this stacked type ceramic 
condenser 6 was measured, the value of 1 .1 micro F was acquired. 
[0025] 

[Effect of the Invention] Since according to this invention the precise film is obtained and neither a ceramic 
layer nor a conductor electrode is moreover put to an elevated temperature, even if it carries out lamination 
of a ceramic layer or the conductor electrode to 1 micrometer or less, it is hard to produce a defect in a 
ceramic layer or a conductor electrode, and highly efficient and micro laminating ceramic electronic parts 
can be obtained. 

[0026] Moreover, if it is in this invention, since a ceramic layer ultra-thin as a base matenal and a conductor 
electrode can be grown up and the laminating of the substrate can be carried out by turns, laminating 
ceramic electronic parts can be manufactured to stability and homogeneity, and micro or super-thin 
laminating ceramic electronic parts can be manufactured by moreover removing a substrate finally. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPZ are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 4] 
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